Mutations within the NH2-terminal transmembrane domain of membrane immunoglobulin (Ig) M alters Ig alpha and Ig beta association and signal transduction.
Potentiation of initial signal transduction events through the cross-linking of the B cell antigen receptor complex appears to be dependent upon the association of membrane immunoglobulin (mIg) with Ig alpha and Ig beta. We made two groups of mutations within the COOH terminus of mIgM substituting: 1) the spacer, transmembrane, and cytoplasmic domains and 2) the NH2-terminal 2-8 amino acids within the transmembrane domain (NLWTTAST). We then evaluated the ability of the mutated receptors to associate with Ig alpha and Ig beta and to initiate signal transduction events (Ca2+ mobilization and phosphorylation by tyrosine protein kinases) after cross-linking mIgM receptors. Mutant mIgM receptors containing substitutions of gamma 2b (spacer, transmembrane, and cytoplasmic domains), AA for TT, and AAAAA for TTAST bound Ig alpha and Ig beta and initiated signal transduction events after mIgM receptor cross-linking. However, substitutions of I-A alpha (spacer, transmembrane, and cytoplasmic domains) or TTVVCALGL for NLWTTAST blocked association of Ig alpha and Ig beta and initiation of signal transduction events. Results indicate that residues within the first 8 amino acids of the transmembrane domain other than TTAST are necessary for receptor function and association with Ig alpha and Ig beta.